In order to prove the convergence of the two algorithms MREK and ACEK, we next examine how the distance to any fixed least-squares solution changes. We followed the general ideas of considering projection based algorithms together with relaxation
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with γ i k from (*19) .
is the vector subspace parallel with H i k and
are the corresponding projections operators, from (1) and (*19) it results
and that the vectors P S i k (x k−1 − x) and γ i k are orthogonal. These give us the equality (2).
(ii) First of all, because the application P ω S i k has similar properties with ϕ α j (see (*38)), from Lemma *3 (see (*40)) applied to P ω S i k and P S i k we get (by also using the fact that the projection P S i k is an idempotent operator)
Then, from (*16), (1), (6) and (2) we successively have
Now, for simplifying the presentation, we will introduce the notations
which gives us
By using these notations we compute as follows (see the second and fourth terms in the last sum from (7))
Then, (3) follows from (7) and (10).
(iii) It results directly from (3) and the proof is complete. 
Then the following statements hold true.
with (ε k + β k ) k∈N ∈ 1 . This shows that (α k ) k∈N is a Cauchy sequence. 1 Since (α k ) k∈N ∈ + ⊂ R it also converges.
We are now ready to prove convergence of MREK.
Theorem 1 Let α, ω ∈ (0, 2). The sequence (x k ) k∈N generated by the MREK, algorithm converges to a least-squares solution in LSS(A;b), for any starting vector
Proof We split the proof into two parts, showing convergence of (x k ) k∈N , and convergence to a point in LSS(A;b), respectively.
(i) Choose any x ∈ LSS(A;b) and set
The above Lemma 1 asserts convergence of (α k ) k∈N and (β k ) k∈N ∈ 1 , in view of ε k ∈ 1 , due to Lemma *2 (ii) and Proposition 1 (ii) respectively. From (*16) and by using again the notations (8)- (9) we get (by also using the elementary
k∈N is a Cauchy sequence 2 and converges as well: assume that x k → x. In particular, using again (*16), x k − x k−1 → 0 and γ i k → 0 (see e.g. (*33)) we obtain
(ii) We show that x ∈ LSS (A,b) . Fix any i ∈ [m]. Due to the particular choice of i k in (*21), we have (14), respectively. Summarizing, we get lim
The main result concerning convergence of ACEK is stated next. 
